Genetic and evolutionary analysis of cell-fusing agent virus based on Thai strains isolated in 2008 and 2012.
Increasing attention is being devoted to ecological and evolutionary relationships between insect-specific flaviviruses and globally important human-pathogenic flaviviruses such as dengue viruses. One such insect flavivirus, cell-fusing agent virus (CFAV), remains poorly investigated. In this study, we isolated 13 and 16 CFAV strains from Aedes aegypti mosquitoes collected in Thailand in 2008 and 2012, respectively, and performed genetic and evolutionary analyses based on gene regions encoding the envelope protein (E) and nonstructural proteins 3 (NS3) and 5 (NS5). Consistent with previously reported CFAV strains, E, NS3 and NS5 regions comprised 1,290, 1,761 and 2,664 nucleotides, respectively. Nucleotide and amino acid identities of these three regions were >98% among the 29 isolates, and approximately 95-96% and 96-99%, respectively, between the isolates and previously reported CFAV strains. When amino acid sequences from representative strains of six insect-specific and seven mosquito-borne flaviviruses were compared, average identities of 14.9%, 31.8% and 44.3% were calculated for E, NS3 and NS5 regions, respectively. Phylogenetic analysis based on nucleotide and amino acid data indicated that the Thai CFAV isolates of the current study were distinct from previously reported CFAV strains from Indonesia and Puerto Rico. Analysis of each gene region consistently uncovered a clade made up of nearly the same subset of Thai CFAV isolates; this result, and the isolation of CFAV from mosquitoes reared from larvae, suggest that the virus is maintained by vertical transmission and conserved in a particular environment without considerable evolutionary alteration. The most recent common ancestor of the Thai CFAV isolates in this study was dated to 11-27 years ago, and is estimated to have diverged 46-86 years ago from previously reported CFAV strains. Superinfection with CFAV of Aedes mosquitoes carrying dengue viruses present in Thailand for over 50 years has most likely taken place.